19 



y/— I ILLUMINATION 

/[ \ SYSTEM 



RIGHT 

SCAN -START 
POINT 




LEFT 

SCAN -START 
POINT 



Y 



FIG. I 



1 




CVI 
CD 



t 



SPEED 



f_ ; 



FIG.3A 



AMPLITUDE 



FIG.3B 




TIME 



— TIME 



CONDITION 1 



AMPLITUDE 



FI6.3C 



CONDITION 3 



- / - 



— TIME 



SCAN DIRECTION 



Mc. 



M 
Mo 



\ 



SHIFT, 



Mi 
Mo 



7" 



Mr 



F1G.6A 



FIG.6B 



FIG.6C 



FIG.6D 





FIG. 5 





Mo 



Mi 





CMr 



CMo 



CMi 





CM (NO OFFSET) 



OFFSET 



HIT 

ODD 



CM (WITH OFFSET) 



RIGHT SCAN EXPOSURE 
ACCEL-vs- IMAGE SHIFT 
MEASUREMENT IOFS-r(A,P)| 






LEFT SCAN EXPOSURE 
ACCEL-vs- IMAGE SHIFT 
MEASUREMENT |OFS-l(A,P)| 







,SIOO 



c 



J- 



SIOI 



START EXPOSURE 
SEQUENCE 



-SI02 



MASK a WAFER ALIGNMENT 
MEASUREMENT 



SI03 




SI05a 



RIGHT SCAN EXPOSURE 
ALIGNMENT MEASURED 
VALUE+ CORRECT I ON VALUE 
(OFS-r(a,P>) 



SI05b 



LEFT SCAN EXPOSURE 
ALIGNMENT MEASURED 
VALUE+CORRECTION VALUE 
(OFS-r(a.P)) 

] : 




FIG. 7 




FIG. 8 




31b 



FIG. 9 



44b 44a 

^ 43a a 




FIG. 10 



SCAN DIRECTION 

FIG. 1 1 A 




SCAN DIRECTION 

FIG. I IB 



UJQ 

i_ UJ 

-I 

OOCO 



Ma -max 
Mai 
Mbl 

MbO 
Mb2 











43a j 


; 43b 












" — 9— i 



FOCUS 



B.F 



FIG. 12 




4|o 



4H 



4lb< 



I 



5la(V-MARK) 



>52a (H-MARK) 



5lb(V-MARK) 



52b (H-MARK) 



FIG. I5A 



FIG. 14 




BEST- FOCUS 
POSITION 
DO 



FOCUS 



FIG. I5B 



I (TV 

><S> 

w Q 
-»ui 

DO 
Q.UJ 
h-h- 
IDLiJ 
OQ 



Mmax 




BEST- FOCUS FOCUS 
POSITION 



(201) 



(200) ( START ) 
I 



AT MASK STAGE 3 REF POSITION 
DETECT BEST- FOCUS POSITION 
Z(B.F) S CALCULATE DETECTION 
SIGNAL PR OFILE 

I 



(202) 



(203) 



MOVE REFLECTION SURFACE 
TO Z(B.F) POSITION 



DETECT FOCUS WHLE 
SCANNING MASK STAGE 



(204) 



PEAK VALUE 
INCLUDED IN 
DETECTED SIGNAL 



YES 



CALCULATE DEFOCUS AMOUNT Zd 
(205) FggM MIN VALUE OF DETECTED 
SIGNAL a CALCULATE FOCUS 
SHIFT ABSOLUTE VALUE Zob(x) 

< ) | ^R\ E H R E E R F k^d ION SURF ACE 1 

T 1 



(207) 



BEe! C SrK£ U £ WHILE SCANNING 
MASK STAGE a CALCULATE 
DEFOCUS DIREC TION a(x) 

17 



( 208) CALCULATE FOCUS SHIFT 
I Z (x)=Zab(x) x q(x) 



(209) 



STORE AS FOCUS SHIFT OFFSET 

r 



(210) 



MOVE REFLECTION SURFACE 
ON THE BASIS OF OFFSET a 
CHECK FOCUS DETECTION 

" x 



(216) Q 



END 



FIG. I6A 



FIG. I6A 




1 



FIG. 16 



CALCULATE DEFOCUS 
AMOUNT Zd(max) 
FROM MAX VALUE OF 
DETECTED SIGNAL 8 
CALCULATE FOCUS 
SHIFT Z 'ob(x) 

I 



(211) 



MOVE REFLECTION 

SURFACE FURTHER 
BY Zd(max) 



I 



(212) 



DETECT FOCUS WHILE I . 
I SCANNING MASK STAGE j (213) 

^(214) 
COMPARE/^^ DOWN 
DETECTED SIGNAL^ ° WN 



'UP (215a) 



CALCULATE FOCUS 
DIRECTION a(x) 
Z(x) = Z'(x)xa(x) 
BEST FOCUS +Zd (mox) 



I 



(215b) 



CALCULATE FOCUS 
DIRECTION a(x) 
Z(x)=Z / (x)x 0 (x) 
BEST FOCUS- Zd(max) 



T 



FIG. I6B 



CO 

z> 
o 
o 

_ U- 
<OQ 



I— 

z 

O 



FIG. I7A £ 2 

2 M** 



FIG. I7B 



UJ 




BEST-FOCUS 
POSITION 



Mmax 



MASK STAGE 
POSITION (X) 




MASK STAGE 
POSITION (X) 



FIG. I7C 




t OQW 



3 
O 



FIG. I7D f: 



MASK STAGE 
POSITION (X) 




MASK STAGE 
POSITION (X) 



FIG. I8A 



FIG. I8B 



FIG. I9A 



FIG. I9B 




MASK STAGE 
POSITION (X) 




— OQCO 



MASK STAGE 
POSITION (X) 



Zd(max) 




I, ° 

<OQ 
> Q 

§ £S 

— OQCO 



MASK STAGE 
POSITION CX) 





MASK STAGE 
POSITION (X) 



LIGHT 




LIGHT 

BLOCKING ZONE 



FIG. 20A 



1 



1 



I I R 



1 



1 



y 



k'\\\\\\\\\\\\W\\\\\\\\\\ \\\\\\\\\\\\^ J 



^60 



FIG. 20B 




FIG. 21 



55{ 



60 4 



FIG. 22 A 




MARK POSITION 

FIG. 22B 




BEST- FOCUS FOCUS 
POSITION 

FIG. 22C 



CIRCUIT DESIGN 1 WAFER M ANUFACTURF 1 




(STEP 1 ) 


(STEP 3) 


MASK MANUFACTURE I 




(STEP 2) 









| WAFER PROCESS ( PRE- PROCESS) 



(STEP 4) 

I ASSEMBLY PROCESS ( POST- PROCESS) 

(STEP 5) 

I INSPECTION ' 

(STEP 6) 



SHIPMENT 

(STEP 7) 

FIG. 24 



[ 



— ELECTRODE FORMATION 



r— OXIDATION 



(STEP li) 



CVD 



(STEP 12) 



(STEP 13) 



ION IMPLANTATION | — ' 
(STEP 14) 



REPEAT 



RESIST PROCESS 



(STEP 15) 



EXPOSURE 



(STEP 16) 



DEVELOPMENT 



(STEP 17) 



ETCHING 



(STEP 18) 



RESIST SEPARATION 
(STEP 19) 



FIG. 25 



